A survey of entomogenous fungi was undertaken in the reserve of Wawu Mountains, Sichuan, China in July 1997. The specimens of the genus Cordyceps and other entomogenous fungi collected included C. militaris (Vuill.) Fr., C. agriota Kawam, C. nutans Pat., C. tricentri Yasuda, C. sphecocephala (K1.) Sacc., Paecilomyces cacadae (Miquel) Samson, Paecilomyces farinosus (Wize) Brown & Smith, Beauveria bassiana (Bals.) Vuill, and an unknown species which attacked a subterranean grub of a beetle (Coleoptera: Scarabaeidae). This is described here as Cordyceps together with its anamorph.
A single specimen (CGAC 9728) was collected from soil in a humid forest. To obtain ascospores, the selerotium of the fresh specimen was wiped with a moist tissue and its fertile head was suspended over a sterile glass slide so that the ascospores were ejected onto the slide. The ascospores released onto the glass slide were then transferred to potato dextrose agar (PDA) tubes with a metal needle. Pieces of abdominal hyphal body (sclerotia) and stromal tissue were also transferred into PDA tubes. The same cultures from three different isolations were considered cultures of the fungus after the tubes were incubated at 23°C for 20 days. Then the specimen was air-dried and stored at 4°C. Morphological characteristics of cultures incubated on PDA and Czapek Dox agar at 23°C for 14 and 21 days were recorded.
A portion of a culture exiting conidiation was fixed at room temperature in 2.5% aqueous glutaraldehyde for 12 h, followed by two washings with phosphate buffer and treatment with 2% osmium tetroxide for 2 h. Fixed material was then washed in distilled water twice and dehydrated with the following series of acetone concentrations: 30, 50, 70, 80, 90, 95 , and 100% (each stage lasted about 15 min). Then the sample was criticalpoint-dried at 37°C and 1200 bar in liquid CO 2 . The dried sample was placed on stubs and coated with gold for 5 min. The material was examined by scanning electron microscopy and photographed.
Air-dried specimens of the new collection were stored at 4°C until examination under a dissecting microscope. Contaminating debris and surface stains were removed with a fine brush and dissecting knife. Samples (0.002-0.01 g) were placed in a 1.5-ml Eppendorf tube with fine sterile sand, mixed by shaking, and ground into powder with a glass rod with a coneshaped head.
The fresh mycelium was obtained by scraping fungus from the surface of PDA which had been incubated at 18°C for 15 days. About 0.1-g samples, including some agar, were transferred to 1.5-ml Eppendorf tubes containing sterile sand. The mycelium was then ground with a glass micropestle.
DNA from both dry specimens and fresh mycelium were extracted with the addition of CTAB buffer (600 l) to each Eppendorf tube containing samples and incubated in a 65°C water bath for 1 h. The same volume of chloroform:isoamyl alcohol (24:1) was pipetted into the tube, mixed by shaking, and centrifuged at 13,000 rpm for 10 min. The supernatant was transferred to a fresh 1.5-ml Eppendorf tube. The chloroform:isoamyl alcohol extraction was repeated, and 250 l isopropanal was then pipetted into a 1.5-ml Eppendorf tube with the supernatant, mixed by shaking, and stored at Ϫ20°C overnight to allow the DNA to precipitate. The precipitate was centrifuged at 13,000 rpm for 15 min, the liquid was drained off, and the tube was dried at 65°C for 20 min. Fifty microliters of double distilled water was then added to the DNA preparation.
The PCR mixtures were made up from equal volumes of DNA templates and a total of 100 l of reaction mixture containing 10 l 10ϫ buffer (10 mM Tris/HCI, pH 8.3), 10 l 25 mM MgCl 2 , 0.5 l 10 mM each of the four deoxyribonucleotide triphosphates (dNTP), 1 l 100 ng/l each of primers (ITS4: 5Ј-TCCTCCGCTTAT-TGATATGC-3Ј and ITS5: 5Ј-GGAAGTAAAAGTCG-TAACAAGG-3Ј) (White et al., 1990) , 0.5 l 250 U/ml Taq polymerase, 1 l template DNA, and 74.5 l double-distilled water. PCR products were amplified in a Perkin-Elmer DNA thermal cycler under the following conditions: 97°C premelt for 1 min, followed by 30 cycles at 97°C for 1 min, 48°C for 1 min, and 72°C for 3 min, and then at 72°C for 7 min extension. Products were purified with the QIAquick PCR purification Kit (QIAGEN, Ltd.). Cycle sequence reactions were performed in the Gene amp PCR system 9600 (PerkinElmer Corp.) by the cyclic reaction termination method with fluorescently labeled dideoxyribonucleotide triphosphates according to the manufacturer's protocols. The sequencing products were purified according to the instruction for the sequencing kit (PRISM Ready Reaction Dyedodeoxy Terminator Cycle Sequencing Kit; ABI, Inc.). The electrophoresis and data collection were performed on an ABI 377 DNA sequencer (Perkin-Elmer Corp.) and the data transferred to a Power Macintosh 7200/90 which was connected to the sequencer. The raw data were edited with Sequence Navigator and the contig was assembled with AutoAssembler (ABI, Inc.).
Cordyceps brittlebankisoides Liu, Liang, Whalley, Yao, and Liu sp. nov. Figs. 1a-1d and 5a-5d.
Stromata simplicia, ex capitulo larvaro Coleoptero, 10 cm langa. Funes 4 cm longi, 1 mm lati. Stipites graciles, 2.5 cm longi, 2 mm lati. Capituta ex parte fertile, cylindraceum, dilute viridibum, 2.5-3 cm longum, 3 mm latum, sterile ad apicem, contractum, 2-3 mm longum. Perithecia ampulliformes, 406 -531 ϫ 170 -220 m, immersa. Cutes pseodoparaphyses, 94 -125 m lati. Asci 188 -313 ϫ 3 m. Ascosporae cylindrica, 180 -300 ϫ 0.94 m, part-ascosporae 9 -13 ϫ 0.94 m.
Habit (host): Larva of a species of Coleoptera (Scarabaeidae). Typus: CGAC9728 in Guizhou University, Guiyang, Guizhou, Sinica.
Stroma, 10 cm long, arising from the head of the larvae of Coleoptera (a kind of beetle) consisted of three parts, e.g., ropes, stipes, and fertile parts (heads). The ropes directly growing out from the larvae are slender, 4.0 cm long, 1.0 mm broad, under ground, and with some little branches at the top (Fig. 1c) . One or two pale green stipes coming from the top of the rope are much larger than the ropes, with sizes of 2.5-3.0 cm ϫ 2.0 mm (Fig. 1b) . The head, which has no distinct differences from stipes in color, consists of a cylindrical fertile region, 2.5-3.0 cm long and 3.0 mm broad, and a tapering terminal sterile part, 3.0 mm long and 2 mm broad at base.
The surface layer of the fertile part is covered by a pseudoparenchyma, 94 -125 m thick (Fig. 5b) (Fig. 5d) .
Colonies grow slowly, only 24 -31 mm in diameter after 14 days on potato dextrose agar at room temperature (about 23°C); yellow green, reverse pale yellow. Hyphae hyaline, smooth walled, 1.5-2.0 m wide. Conidiophores hyaline, smooth walled, cylindrical, arising from the aerial hyphae, mostly branched. Phialides solitary or two to three growing on short branches at the end of conidiophores, cylindrical, slightly larger than normal branches, 7.6 -15.9, but usually 8.9 -11.5 m long 1.9 -3.2 m wide. Conidia formed in long chains, one celled, hyaline, smooth walled, cylindrical or long ellipsoidal, 7.0 -10.8, but usually 9.0 -10.2 ϫ 1.9 -2.5 m (Figs. 2-5) .
The culture (CGAC 9728-C) of C. brittlebankisoides (No. IMI 385941) has been kept in the CABI Bioscience Collection, Surrey, United Kingdom.
The DNA sequence generated with ITS4 and ITS5 data for C. brittlebankisoides contained 636 bases. There were no base differences between the teleomorph (C. brittlebankisoides) and its culture (Fig. 6) .
The genus Metarhizium Sorokin was established by Sorokin (1883) based on the Entomophthora described by Mestchnikoff (1879). Many researchers were interested in these fungi and many taxonomic studies were made because of their importance in the biological control of pests. Tulloch (1976) reviewed the classification of the genus and accepted only two species, M. anisopliae, which was separated into two varieties, M. anisopliae (Metsch) var. anisopliae Tulloch and M. anisopliae (Metsch.) var. major (Johnston) Tulloch, and M. flavoviride Gams and Rozsypal. She regarded M. album Petch a synonym of M. anisopliae (Tulloch, 1976) but Rombach et al. (1987) restored M. album, considering it different from M. anisopliae. They agreed, however, that M. brunneun Petch is a synonym of M. album and proposed that the word "major" in the name of M. anisopliae var. major should be "majus" because "major" is a comparative adjective with the incorrect inflection for a neuter noun (Tulloch, 1976; Rombach et al., 1987) . In general most of mycologists followed Tulloch. Since 1976, one new variety and five new species have been reported. They are M. flavoviride var. minus Rombach, Humber and Roberts (Rombach et al., 1986) from Asia and M. cylindrosporae Chen and Guo, M. guizhouensis Chen and Guo, and M. pinshaensis Chen and Guo from China (Guo et al., 1986) ; M. taii Liang and Liu, the anamorph of Cordyceps taii (Liang et al., 1991) and M. biformisporae Liang and Liu are also both from China (Liu et al., 1989) . M. cylindrosporae and M. biformisporae were later moved into the genus Nomuraea, as Nomuraea cylindrospora Tzean, Hsieh, Chen and Wu (Tzean et al., 1993) . M. taii and M. guizhouensis, however, are the same fungus based on their morphology and type of esterase isoenzyme (Liu et al., 1995) . The name of M. guizhouensis is accepted for this fungus because it was published earlier than M. taii. In recent years, Metarhizium species were systematically studied by the effect of different temperatures on germination and growth (Yip et al., 1992) , by molecular methods of RAPD-PCR (Leal et al., 1994) , and by analysis of ribosomal DNA sequence data (Curran et al., 1994) . M. guizhouensis is the only species that has been described with a connection to its teleo-morph, Cordyceps (Liang et al., 1991) . The isolate of C. brittlebankisoides has been compared with Metarhizium species and is identified as M. anisopliae var. majus based on the morphological characteristics of phialides and conidia. Both the M. anisopliae var. majus and the anamorph of C. brittlebankisoides have cylindrical phialides and similar spore sizes, but the spores of the latter (9.0 -10.2 m) are not as long as those of the former (10 -14 m). The latter, however, has yellow-green colonies, which is similar to that of M. flavoviride var. flavoviride. However, M. flavoviride var. flavoviride differs from the isolate of C. brittlebankisoides in having broadly ellipsoid conidia and club-shaped phialides.
The isolate of C. brittlebankisoides, M. anisopliae var. majus was confirmed as the anamorph of C. brittlebankisoides on the basis of similar features between the isolate from stromal tissue and that from ascospores. The ITS sequences of ribosomal DNA from the field-collected stroma are identical to those from the culture.
The genus Codyceps is a large genus in the Ascomycotina of about 350 species according to Kobayasi (1982) or about 400 species according to Ito and Hirano (1996) . Recently, we made a list of species in Cordyceps in which about 470 names of species have been reported, including synonym and names which should be excluded. There are many species growing on subter- ranean grubs (Coleoptera: Scarabaeidae). Among the species infecting grubs, C. brittlebankisoides is similar to C. brittlebankii (McLennam and Cookson, 1926) in the following characteristics both grow on larvae of beetles and have similar appearance of stromata, but they are quite different in other features. The stroma of C. brittlebankisoides consists of three distinguishing parts: the subterranean rope like that of C. brongniartii (Liu et al., 1993) , the stipe, which is much larger than the rope and quite different from the rope in color, and the fertile head, which has a gradually tapering termination. In comparison, the stroma of C. brittlebankii is composed of two parts; the stipe, which has little difference in size and shape between the part above ground and the part in the soil, and the fertile head with a terminal narrow sterile beak. The very important characteristics of asci and ascospores are completely different in C. brittlebankisoides and C. brittlebankii. The former belongs to the subgenus Ophicordyceps; its asci are capitate and narrowing toward both ends, and the ascospores are fusoid with a few septa (3-10). However, the latter is a member of the subgenus Eucordyceps and possesses cylindrical asci and filamentous ascospores. Additionally, there are some similarities between C. brittlebankisoides and C. brongniartii in both having whitish mycelial strands and the same hosts, but C. brongniartii has whitish yellow to whitish orange stromata and superficial perithecia (Shimazu et al., 1988) 
